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Configuration Manual

Rahul Jaju
X18125671

1 Introduction

The configuration manual quickly depicts the hardware, software and programming in
Section 2 for completing the MSc Research Project titled “Classification of Traffic Signs
Using Machine Learning Algorithms”. It likewise gives the subtleties on the required
libraries. In section 3 there is a short depiction about information of data for all traffic sign
images. The last section of this manual incorporates code and the significant output for all the
execution, results and evaluation.

2 Hardware Requirement

Dell Laptop with 64 bits operating system is used for environmental setup.

am Windows10

Intel(R) Core(TM) i5-7200U CPU @ 2.50GHz 270 GHz
emory (RAM): 800 G&
64-bit Operating System, x64-based pracessor

Na Pen or Touch Input is available for this Display

DESKTOP-J4ET454
DESKTOP-J4ET454

WORKGROUP

s activated Read the Microsoft Software License Terms

Product ID: 00342-41360-64010-AA0EM G‘* ang

2 Software Requirement

The entire implementation and the script with execution of code is done on Python version 3.
Anaconda has to be installed first on system to make use of Python platform. For
programming in Python Spyder IDE is utilised. We download the Anaconda from2. For
installation Anaconda of version 64 bit IS installed.
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Figure 2: Installing Anaconda

We open the Anaconda Navigator from Start >>>> Anaconda Navigator

12 https://www.anaconda.com/distribution/
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3 Data Downloading
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The German Traffic Sign Benchmark is a multi-class, single-image classification challenge held at the International Joint Conference on Neural Networks (LICNN) 2011, We

cordially invite researchers from relevant fields to participate: The competition is designed to allow for participation without special domain knowledge. Our benchmark has the
following propertes:

«  Single-mage. multi-class classification problem
*  More than 40 classes
«  More than 50,000 images in total

o Large, ifelike database
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20120316

The details about the full GTSRB dataset and the results of the final competition that was held at LICNN 2011 can be found in our paper "Man vs. Computer: Benchmarking
Machine Leaming Algorithms for Traffic Sign Recognition" that was accepted for publication n a Neural Networks Special Issue

Please cite this naper when when usina or referrina to the GTSRB dataset.

Figure 4: Downloading GTSRB data

The dataset which we have used is from German Traffic Sign Road Benchmark. The dataset
consists of multi-class images of signs and can be downloaded from the link®

3http://benchmark.ini.rub.de/?section=gtsrb&subsection=news
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4 Image Format Conversion

Launch Spyder and load the downloaded data. The file format of the images is in ‘PPM”.
We convert the file format to ‘PNG’ by executing the following code.

ra

3 Created on Tue Dec 3 ©8:50:10 2019
4

5 @author: RAHUL JAJU

6 STUDENT ID X18125671

Q
0~

1@ from PIL import Image
11 import pandas as pd
12 import os

13

14

15

16 def createFolder(directory):

17 try:

18 if not os.path.exists(directory):

19 os.makedirs(directory)

20 except OSError:

21 print ('Error: Creating directory. " + directory)

LL

23 image_root = 'C:/Users/Dell/Desktop/Datasets/Final Training/Images/"
24 image_dst = 'C:/Users/Dell/Desktop/Datasets/Final_Training/Images/Final_Training PNG/'
25 for £ in range(@,43):

26

27

28 folder = format(f, '@s5d")

29 fol = image_dst+ format(f, '05d')

30 createFolder(fol)

31

32 csv_path = image_root + folder + '/GT-" + folder + '".csv'

33 csv = pd.read_csv(csv_path, sep= ';")

34 ppm_name = csv['Filename’]

35

36

37 for i in range(@, len(ppm_name)):

38 im = Image.open(image_root + folder + '/' + csv['Filename'][i])
39 im.save(fol+"'/"'+ csv['Filename'][1i].replace( 'ppm"', 'png'))

Figure 5: Spyder Console

5 Creating a ‘TensorFlow’ environment

Create a new environment and name it as ‘TensorFlow’.
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6 Installing Essential Packages

Install the following packages in the ‘TensorFlow’ environment.

v' Pandas
v Numpy
v' Keras

v Os

v o2

v' Skimage
v' Sklearn
v' Xgboost

7 Data Pre-processing

g

16 from skimage.io import imread, imshow

11 from keras.preprocessing.image import img_to_array
12 from keras.preprocessing.image import save_img

12 from skimage import data, exposure

14 from skimage.transform import rotate

15 from numpy import fliplr, flipud

16 import cw2

17 import matplotlib.pyplot as plt

18

19

28 pathl =
1 path =

/Users/Dell/Desktop/Datasetl/Train/
Users/Dell/Desktop/Datasetl/Train/2/00002_088683_00029.png"

N

image = cv2.imread(path)

plt.imshow(image)
rows, cols = image.shape

RGB_img = cv2.cvtColor(image, cv2.COLOR_BGR2RGB)
plt.imshow(RGB_img)

WNNRMRMRNRDRD KN
@V NOWEWN

31 scale_percent = 68

32 width = int(RGB_img.shape[1] * scale_percent / 100)

33 height = int(RGB_img.shape[@] * scale_percent / 108)

34 dim = (width, height)

35 img_array = img_to_array(RGB_img)

36 save_img('C:/Users/Dell/Desktop/Datasetl/Train/bondi_beach_grayscale.jpg’', img_array)
37

38 image_resized = cv2.resize(RGB_img, dim, interpolation = cv2.INTER_AREA)
38

40 image_gray = cv2.cvtColor(image_resized, cwv2.COLOR_BGR2GRAY)

41

42 image_hsv = cv2.cvtColor(image_resized, cwv2.COLOR_BGR2HSV)

43

44 image_rotated = rotate(RGB_img, angle=9@)

45

46 image_f1lip = fliplr(RGB_img)

a7

48 image_bright = exposure.adjust_gamma(RGB_img, gamma=0.5,gain=1)

49

58 image_dark = exposure.adjust_gamma(RGB_img, gamma=1.5,gain=1)

Figure 6: Data Pre-processing



39

40 image_gray = cv2.cvtColor(image_resized, cv2.COLOR_BGR2GRAY)
41

427 image_hsv = cv2.cvtColor(image_resized, cv2.COLOR_BGR2HSV)

43

44 image_rotated = rotate(RGB_img, angle=98)
45

46 image_flip = fliplr(RGB_img)

47

4% image bright = exposure.adjust gamma(RGB_img, gamma=0.5,gain=1)
419

50 image dark = exposure.adjust gamma(RGB_img, gamma=1.5,gain=1)
51

52 image_edges = cv2.Canny(image_gray,100,200)

53

54

55 plt.subplot(121), imshow(RGB_img)

56 plt.title( 'RGE Format')

57

58 plt.subplot(122), imshow(image_gray, cmap="gray', vmin = @, wvmax = 255)
59 plt.title( 'Grayscale Format')

60

61 plt.imshow(image_resized)

62 plt.title('Resized format')

63

64 plt.imshow(image hsv)

65 plt.title('HSV Format')

67 plt.imshow(image_rotated)
68 plt.title( 'Rotated format')

70 plt.imshow(image_f1lip)
71 plt.title( 'Flipped Format')

73 plt.imshow(image_bright)
74 plt.title('Bright Format')

76 plt.imshow(image_dark)
77 plt.title('Dark Format')

79 plt.imshow(image_edges)
80 plt.title('Canny Edge Detection Format')

Figure 7: Data Pre-processing (continued)



8 CNN (Convolutional Neural Network) Model

bl

b2

83 from keras.nodels dnport Sequential

64 from keras. lzyers inport ConvdD, MaxPool2D, Dense, Flatten, Dropout
85mode] = Sequential()

66

b7

b8

69 mode1. add(Conv2D(filters=32, kernel size=(5,5), activation="relu'))
TAmodel. add(MaxPool20(pool_size=(2, 2)))
71mode1. add(Dropout(rate=0. 25))

T2mode1. add(Conv2D(filters=6d, kernel size=(3, 3), activation="relu'))
Timode1. add(Conv2D(filters=6d, kernel size=(3, 3), activation="relu'))
T4 mode]. add (MexPool20(pool_size=(2, 2)))
75 mode]. add(Dropout (rate=. 25))
Tomode1. add(Flatten())

77 mode1. add(Dense (256, activation="relu'))

T8 model. add(Dropout (rate=0.5))

79mode1. add(Dense(43, activation="softnax'))

80

81

82 modeL. compile(

83 loss="categorical crossentrapy’,

84 optimizer='aden',

85 metrics=[ ‘accuracy']

)

8

88

89 epochs = 50

S0 history = model. fit(X train, y_train, batch_size=32, epochs=epachs,
91 validation data=(X val, y val))

9

93

9 Import matplotlib.pyplot as plt

95 plt. figure(0)

96 plt.plot(history.history[ "acc'], label="training accuracy’)

97 plt.plot(history.history[ "val acc'], label="val accuracy’)

98 plt.title("Accuracy')

99 plt.xlahel( "epochs’)

100 plt.ylabel( "zccuracy')

101 plt. Tegend()

102

103 plt. figure(1)

nlt nlatlhictar hictanul 'lace'l Tahal-"trzining Ince')

9

94 import matplotlib.pyplot as plt

05 plt. figure(d)

96 plt.plot(history.history[ 'acc'], label="training accuracy’)
97 plt.plot(history.history[ 'val acc'], label="val accuracy’)
98 plt.title( 'Accuracy’)

99 plt.xlabel( "epochs')

100 plt .ylabel("accuracy')

101 plt. Tegend()

12

103 plt. figure(1)

102 plt..plot (history.history[ 'Toss'], label="training loss')
105 plt . plot (history.history[ 'val loss'], label="vel loss')
100 plt.title('Loss")

107plt xlabel( "epochs')

108 plt.ylabel('Toss")

109 plt. Tegend()

119

m

112y test=pd.read csv("C: /Users/Dell/Desktap/Dataset]/Test.csv")
113 labels=y test['Path'].as natrix()

114y test=y test('ClassId'].values

115

116

117 data=[]

118 for £ in labels:

19 image=cvl.inread('C: /Users/Dell/Desktop/Dataset]/Test/0/ " +f . replace( ' Test/'
120 inage from array = Inage.fronarray(inage, 'RGB')

11 size inage = nage from array.resize((height, width))
122 data.append(np. array(size_inage))

13

124X test=np.array(data)

125X test = X test.astype('float32") /259

126 pred = model.predict_classes(X test)

IVl

128

129 from sklearn.metrics dnport accuracy_score

130 accuracy score(y_test, pred)

13

Figure 8: CNN Model



9 Random Forest Model

o

7
77

78 from sklearn.ensemble import RandomForestClassifier

79 model = RandomForestClassifier()

80

81

82 model . fit(X_train, y_train)

83

84

85y _pred = model.predict(X_val)

86

87

88

89 from sklearn import metrics

90 precision = metrics.accuracy_score(y_pred, v _val) * 1@

91 print{"Accuracy with Random Forest: {0:.2f}%".format{precision))
92 model.score(X_val, v val)

0w D WD WD WD WD
W00 =] oW B

from sklearn.metrics import classification_report
100 print(classification_report(y_val, yv_pred))
181

102

183

104 print(metrics.accuracy_score(y_pred, v _val))
185

186

187

108

189

Figure 9: Random Forest Model



10 Support Vector Machine Model
88

89

90 from sklearn.svm import SVC

91 model = SVC()

model.fit(X_train, y_train)

GO =] & b0 B Ld b

8y pred = model.predict(X val)

0 W0 WD WD WD W WD WD

fo)
= & 0

02

@3 from sklearn import metrics

B4 precision = metrics.accuracy_score(y_pred, y val) * 100
@5 print("Accuracy with SVM: {@:.2F}%" format(precision})
26 model.score(X_val, v val)

a7

08

09

1e

A1 from sklearn.metrics import classification_report

A2 print(classification_report(y_val, v _pred))

A3

a4

15

print({metrics.accuracy_score(y _pred, v _val))

kC; (.O =~ G\;

Figure 10: SVM Model



11 K-Nearest Neighbour Model

98

a9

108 from sklearn.neighbors import KNeighborsClassifier
181 model = KNeighborsClassifier()

162

183

184 model . fit(X_train, v_train)

L85

186

187 y_pred = model.predict(X_val)

188

189
116

111 from sklearn import metrics

112 precision = metrics.accuracy _score(y _pred, y val) * 108
113 print("Accuracy with K-NN: {@:.2f}%".format(precision))
114

115

117 from sklearn.metrics import classification_report

118 print(classification_report(y val, y pred})

[

120
121

fad o
[T ¥

Figure 11: KNN Model



12 Extreme Gradient Boosting Model

74

75

76 import xgboost as xgb

77 model = xgb.XGBClassifier(learning rate=0.01)
78

79

80

21 model.fit(X train, y_train)

82 model.score(X val, y val)

33

84

85y pred = model.predict(X_val)}

86

87

88

29 from sklearn import metrics

90 precision = metrics.accuracy _score(y pred, y val) * 168
91 print("Accuracy with XGBoost: {@:.2f}%".format(precision))
92 model.score(X val, v _val)

93

T
=

O O WO
WO 0O =] Ch N

8 from sklearn.metrics import classification_report
print(classification_report{y val, y _pred))

= 2
= G

a2
83 print(metrics.accuracy_score(y _pred, v _val))
a4

Figure 12: XGBoost Model



References

Anaconda packages documentary
URL.: https://anaconda.org/anaconda/repo

Guide to Anaconda environment
URL: https://towardsdatascience.com/a-gquide-to-conda-environments-bc6180fc533

Guide to Random Forest
URL.: https://towardsdatascience.com/enchanted-random-forest-b08d418cb411

Guide to Keras with convolutional neural network
URL: https://towardsdatascience.com/image-recognition-with-keras-convolutional-neural-
networks-/

Guide to XGBoost with scikit-learn
URL.: https://machinelearningmastery.com/develop-first-xgboost-model-python-scikit-learn/

Guide to Classification Report
URL.: https://www.scikit-yb.org/en/latest/api/classifier/classification report.html

Guide to Understanding for Image Classification
URL.: https://medium.com/@dataturks/understanding-svms-for-image-classification-
cf4f01232700



https://anaconda.org/anaconda/repo
https://towardsdatascience.com/a-guide-to-conda-environments-bc6180fc533
https://towardsdatascience.com/enchanted-random-forest-b08d418cb411
https://towardsdatascience.com/image-recognition-with-keras-convolutional-neural-networks-/
https://towardsdatascience.com/image-recognition-with-keras-convolutional-neural-networks-/
https://machinelearningmastery.com/develop-first-xgboost-model-python-scikit-learn/
https://www.scikit-yb.org/en/latest/api/classifier/classification_report.html
https://medium.com/@dataturks/understanding-svms-for-image-classification-cf4f01232700
https://medium.com/@dataturks/understanding-svms-for-image-classification-cf4f01232700

